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Abstract 
The intention of this article is to perform a brief analysis of portfolio management in Brazil, using research conducted by 
the Project Management Institute through pmsurvey.org, which provides consolidated information on how companies plan 
and manage their portfolios and projects. Based on the identification of latent need for improvement in the portfolio 
management process, this study proposes to assess and balance a portfolio of projects with a support tool for multi-criteria 
decision by the French School, the ELECTRE TRI. Different from some proposals, in this article we discuss the evaluation 
and portfolio balancing as a sorting problem. Furthermore, in order to make the process viable for any type of companies, 
we use the IRIS tool that implements the ELECTRE TRI and is extremely user-friendly. 
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1. Introduction 
More and more companies are under pressure to improve their management process, whether in operations 
management: where all processes needed improvement to increase productivity and quality; or, the tactical 
management processes: where predictability, accuracy of planning and achieving results were closer to their 
planning; or in strategic management: where all the organization's actions must be justified by achievement of 
their strategies. For organizations to reach their results, and as far as possibly increasing them, each strategic 
objective must be justified and measured, by operations and projects that are linked to this goal. Just so, the 
company will have the opportunity to understand if the strategic objectives were well measured, if their 
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benefits were understood correctly, if the viability of that still reachable, and if the expectations of decision 
makers are connected with reality. 
 
Nevertheless, there is great difficulty measuring and adjusting the strategic planning that was developed in a 
short or long period of time. Sometimes strategic planning is lost in the problems of operation, the urgency of 
obtaining results and paramount necessity to perform actions that result in profit. Sometimes strategic planning 
is lost in the problems of operation, the urgency of obtaining results and paramount necessity to perform 
actions that result in profit. This feeling that planning, monitoring and measurement, do not generate immediate 
results, has led companies to increasingly catastrophic decisions.   
 
In this sense Kaplan and Norton (1996, p.5) [1] have defined the following approaches to corporate strategy: 
(1) the strategy of an organization describes how it intends to create value for its shareholders, customers and 
citizens; (2) measurement systems call everyone's attention. However, to exercise the greatest possible impact, 
measurement systems should focus on the organization's strategy - as it hopes to create sustainable value in the 
future; (3) there are not two organizations thinking about strategy in the same way. Some describe the strategy 
by means of their financial plans for increased revenue and profit; others, depending on the target customers, 
others, from the point of view of quality and processes, others, based on their products and services; and still 
others on the prospects of human resources; (4) to build a measurement system that describes the strategy, we 
need a general model strategy. Carl von Clausewitz, the great military strategist of the nineteenth century, 
emphasized the importance of a model to organize reasoning about strategy, "the first task of any theory is to 
establish confused terms and concepts ... Only after reaching an agreement on the terms and concepts we are 
able to reason about issues with ease and clarity and share the same views ...” 
 
When strategy is defined as obtaining and measuring results, there are a considerable number of actions and 
projects that begin or end, which is common sense, to understand the complexity is the approach you take is the 
best we could take, or not. It is inevitable to quote the Portfolio Management practices that, among others, are 
shown as powerful tools to measure whether the benefits defined in the Strategic Plan have been achieved. In 
addition to facilitating decision making in the intermediate milestones, which is another necessity that 
companies have, but there is considerable difficulty to measure with minimal accuracy. There is an excellent 
definition stated by The Standard for Portfolio Management [2]: a portfolio is a component collection of 
programs, projects, or operations managed as a group to achieve strategic objectives.  
 
The portfolio components may not necessarily be interdependent or have related objectives. The portfolio 
components are quantifiable, that is, they can be measured, ranked, and prioritized. A portfolio exists to 
achieve one or more organizational strategies and objectives and may consist of a set of past, current, and 
planned or future components. Portfolios and programs have the potential to be longer term with new projects 
rotating into the portfolio or programs, unlike projects that have a defined beginning and end. 
 
According to the Standard for Portfolio Management, organizational strategy is a plan that describes how the 
organization’s strengths and core competencies will be used to: manage resources effectively; manage 
stakeholders value; capitalize on opportunities; minimize the impact of threats; respond to changes in the 
market, legal, and regulatory environments; and reinforce focus on critical operational activities. Therefore, the 
same very useful standard suggests the guided relationship between the programs, projects, and operational 
process in an organization [2]. 
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Figure 1 - The Organizational Context of Portfolio Management [2] 
2. Problem 
In this brief overview the great importance that a Portfolio Management process has in any organization is 
gauged. The intention is not to simplify the work of a well-structured portfolio management, on the contrary, it 
is to ascertain the complexity of the implementation of this structure in the real context of companies, i.e., 
context with many projects, numerous continuing operations, limited budget for projects and sometimes limited 
to certain periods of time, lack of resources, risks and changes occurring all the time, difficulties generating 
reliable viability of projects, difficulties estimating the monetary benefits that will generate projects, among… 
 
To corroborate the above, we can also describe the processes for Portfolio Management proposed by the 
same standard [2], which prove the number of shares and care to be taken to plan and conduct a portfolio. The 
processes are: Develop Portfolio Strategic Plan, Develop Portfolio Charter, Set Portfolio Roadmap, Manage 
Strategic Change, Develop Portfolio Management Plan, Set Portfolio, Optimize Portfolio, Authorize Portfolio, 
Provide Oversight, Develop Portfolio Performance Management Plan, Manage Supply and Demand, Manage 
Portfolio Value, Develop Portfolio Communication Management Plan, Manage Portfolio Information, Develop 
Portfolio Risk Management Plan, Manage Portfolio Risks. 
 
It should be noted that for the above processes to generate their results, they use tools and techniques that 
decision making support. The processes generates situations to be resolved that could fit in the problems 
decision support [3], as P.α problematic for the realization of choice or selection procedure (Selection 
Portfolio); P.β problematic, to perform a classification procedure (Strategic Alignment Analysis, Portfolio 
Component Categorization Techniques, Benefits Realization Analysis, Stakeholders Analysis); P.γ problematic, 
to perform arrangement or ordering procedure (Prioritization analysis, Weight Ranking and Scoring 
Techniques); or problematic P.δ, to perform Description of shares or a cognitive procedure (Authorization Aid 
Portfolio). 
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The main objective of this article is the presentation of a simple alternative to build a way to assess the 
portfolio, seeking to understand which projects remain high priority, those that perhaps reduce their priority, or 
even those which might be candidates to be excluded from the portfolio. The proposal that will be made in this 
article can be used as a tool for aiding the implementation of the following processes: Develop Portfolio 
Charter, Set Portfolio Roadmap, Manage Strategic Change, Set Portfolio, Optimize Portfolio, Authorize 
Portfolio, Provide Portfolio Oversight, Manage Supply and Demand, Manage Portfolio Value and Manage. 
 
The decision to direct the study of this article for the part of portfolio assessment, focusing on the Brazilian 
market, has foundation in the survey conducted by the Project Management Institute, with the Project 
Management Survey tool [4]. This research shows worrisome data regarding the project portfolio control in the 
Brazilian scenario, as follows: only 21% of companies surveyed always give adequate time and resources for 
effective planning; only 22% of the surveyed companies grant adequate time and resources for effective control 
of that which was planned; 58% have some, or complete disconnection of the portfolio with strategic planning; 
only 24% of companies in the survey have a structured process for both selection and for prioritizing portfolio; 
only 17% of companies manage the strategic benefits of the projects and the portfolio as a whole; the only 
practical portfolio management that exceeds 50% in its use is the maintenance of the list of active projects with 
65.8%; 38% of organizations are unaware of Maturity Models and their objectives; only 29% of companies 
reported that they utilize the management methodology completely; only 27% of companies have formal 
methods for risk. 
 
The scenario described above, inevitably has consequences such as cost variances, schedule variances, 
problems in scope, communication, problems to measure benefits, insufficient human resources, among others. 
Unfortunately, the margin for error, and not making decisions in the best way, are becoming smaller, and in…  
 
This article aims to propose a strategy for evaluation and classification of the portfolio based on a multi-
criteria approach to support decision making with ELECTRE TRI. 
3. Related Theories 
3.1. ELECTRE TRI [5] 
The family of ELECTRE methods initially introduced by Roy (1968), is founded on the ORT concepts. The 
ELECTRE TRI method (Yu, 1992) is a member of this family of methods, developed for addressing 
classification problems and to assign a discrete set of alternatives A={ x1, x2, …, an} into q groups C1, C2, … 
Cn. Each alternative is considered as a vector gj=(gj1, gj2, …, gjn) consisting of the performance of 
alternatives on the set of evaluation criteria g. The groups are defined in an ordinal way, such that group 
includes the most preferred alternatives and includes the least preferred ones. A fictitious alternative is 
introduced as the boundary among each pair of consecutive groups and (Figure 2). Henceforth, any such 
fictitious alternative will be referred to as a reference profile or, simply, a profile. Essentially, each group is 
delimited by the profile (the lower bound of the group) and the profile (the upper bound of the group). 
Each profile rk is a vector consisting of partial profiles defined for each criterion rk=(r1k, r2k, …, rnk) Since the 
groups are defined in an ordinal way, each partial profile must satisfy the condition for all k=1, 2, ..., 
q–1 and i=1, 2, ..., n.  
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Figure 2 - The Reference Profiles in ELECTRE TRI 
The classification of the alternatives into the pre-specified groups is performed through a two-stage process. 
The first stage involves the development of an outranking relation used to decide whether an alternative 
outranks a profile or not. The second stage involves the exploitation of the developed outranking relation to 
decide upon the classification of the alternatives. The development of the outranking relation in the first stage 
of the process is based on the comparison of the alternatives with the reference profiles. Generally, the 
comparison of an alternative with a profile  is accomplished in two stages, involving the concordance and 
the discordance test respectively. The objective of the concordance test is to assess the strength of the 
indications supporting the affirmation alternative is at least as good as profile. The measure used to assess 
this strength is the global concordance index C(xj, rk). This index ranges between 0 and 1; The concordance 
index is estimated as the weighted average of partial concordance indices defined for each criterion: 
 
 
 
where  denotes the weight of criterion (the criteria weights are specified by the decision maker), and 
denotes the partial concordance index defined for criterion . Each partial concordance index 
measures the strength of the affirmation “alternative is at least as good as the profile  on the basis of 
criterion  The estimation of the partial concordance index requires the specification of two parameters: the 
preference threshold and the indifference threshold. The preference threshold for criterion represents the 
largest difference compatible with a preference in favor of on criterion . The indifference 
threshold  for criterion represents the largest difference that preserves indifference between an 
alternative xj and profile on criterion . The values of these thresholds are specified by the decision maker 
in cooperation with the decision analyst. On the basis of these thresholds, the partial concordance index is 
estimated as. 
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The discordance index Di(gji, rik) measures the strength of the indications against the affirmation “alternative 
is at least as good as profile  on the basis of criterion The estimation of the discordance index requires 
the specification of an additional parameter, the veto threshold . Conceptually, the veto threshold 
represents the smallest difference rik – gji between profile  and the performance of an alternative on 
criterion , above which the criterion vetoes the outranking character of the alternative over the profile, 
irrespective of the performance of the alternative on the remaining criteria. The estimation of the discordance 
index is performed as follows: 
 
Once the concordance and discordance indices are estimated as described above, the next stage of the 
process is to combine the two indices so that an overall estimation of the strength of the outranking degree of 
an alternative  over the profile  can be estimated considering all the evaluation criteria. This stage 
involves the estimation of the credibility index α(xj, rk) measuring the strength of the affirmation “alternative 
is at least as good as  profile according to all criteria”. The estimation of the credibility index is performed 
as follows:  
 
The credibility index provides the means to decide whether an alternative  outranks profile rk(xj S rk) or 
not. The outranking relation is considered to hold if α(xj, rk)>λ. The cut-off point  is defined by the decision-
analyst in cooperation with the decision maker, such that it ranges between 0.5 and 1.  
 
The outranking relation developed in this way is used to establish three possible outcomes of the comparison 
of an alternative with a profile  In particular, this comparison may lead to the following conclusions:  
 
Table 1: Three possible outcomes of the comparison 
Conclusions Variables Notations 
Indifference (I) (xj I rk) Ù (xj S rk) ҍUN6[M 
Preference (P) (xj P rk) Ù (xj S rk) ҍQRWUN6[M 
Incomparability (R) (xj R rk) Ù (not xj S rk) ҍQRWUN6[M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3.2. IRIS [5] 
IRIS is a Decision Support Software designed to address the problem of assigning a set of actions to 
predefined ordered categories, according to their evaluations (performances) at multiple criteria. For instance, it 
may be used to sort funding requests according to merit categories (e.g., “Very good”, “Good”, “Fair”, “Not 
eligible”), or to sort loan applicants into categories (e.g., “Accept”, “Require more collateral”, “Reject”), or to 
sort employees in a company into categories that define incentive packages, etc. 
 
IRIS implements a methodology developed by Luis Dias, Vincent Mousseau, José Figueira and João 
Clímaco, presented in Dias et al. (2002), which is based on the ELECTRE TRI method. The inconsistency 
analysis method is presented in Mousseau et al. (2002). 
 
The main characteristics or IRIS are:  
z IRIS implements a concordance-only variant of the pessimistic ELECTRE TRI; 
z accepts imprecision concerning the criteria weights and the cutting level. The users may indicate 
intervals for each of these parameters, as well as linear constraints on the weights. Furthermore, the 
constraints may be defined indirectly, as indicated in the next item; 
z accepts assignment examples, where the users indicate minimum and maximum categories for some of 
the actions, according to their holistic judgment. These assignment examples are translated into 
constraints on the parameter values, meaning that the assignments of ELECTRE TRI should restore 
these examples; 
z When the constraints are inconsistent, IRIS infers a combination of parameter values that least violates 
the constraints, by minimizing the maximum deviation. Furthermore, a module becomes available to 
determine the alternative subsets of constraints that must be removed to restore the consistency; 
z When the constraints are consistent, IRIS infers a "central" combination of parameter values by 
minimizing the maximum slack. For each action, it depicts the category corresponding to that 
combination, as well as the range of categories where the action might be assigned without violating 
any constraint (robustness analysis). For each category in the range IRIS may also determine a 
combination of parameter values that assigns the action to that category; 
z Moreover, when the constraints are consistent, IRIS may compute some indicators concerning the 
precision of the inputs (by estimating the volume of the polyhedron of all feasible combinations of 
parameter values) and the precision of the outputs (by indicating the geometric mean of the number of 
possible assignments per action).  
4. The Case Study 
As already mentioned in this article, the portfolio management process is not limited to your measurement 
and balancing, as there are other critical processes, and each company must initially verify the adequacy of its 
internal processes to completion against the good practices. After that, you should consider using it for 
measuring and balancing the portfolio with the method proposed here. 
 
We will take as a case study a real portfolio of projects of an IT company of Rio de Janeiro, as there was no 
express statement to authorize for citation of its brand, it will be mentioned in this document as XYZ Company. 
It should be emphasized that the values that will be made available in this study do not correspond. 
 
After the description of the problem, the next step will be the identification of alternatives, in this case the 
alternatives are the 25 projects included in the portfolio that need to be balanced so that decision-makers 
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understand where the classification of these projects belong. The main idea is that this tool gives decision 
makers more than the suggestion, but the opportunity to perform simulations, changing the criteria values, or 
project evaluations, to foment discussions with the constructive purpose of improving each more. 
 
According to Roy (1996) criterion is called a "tool" for comparing alternatives according to a particular 
"significance axis" or a "point of view". More precisely, a criterion is a real-valued function on a set "A" 
alternatives such as to compare two alternatives A and B, according to a particular point of view on a single 
base between two numbers g (a) g (b). A detailed description of each of the criteria is listed below because they 
are indicators of extreme importance for driving a portfolio. 
Table 2: A detailed description of each of the criteria 
Criteria Type Criteria g() 
Benefits Strategic alignment g1 
Benefits Increase Profitability g2 
Benefits Internal Risk Reduction g3 
Benefits Process Improvement g4 
Risks Deviation of Quality g5 
Risks Deviation of Cost g6 
Risks Deviation of Scope g7 
Risks Deviation of Effort g8 
   
 
For the purpose of this case study the criteria have the same weight, being of equal importance in the 
comparison and decision making. However, these criteria will have their ranges defined in the table below and 
separated by category. The categories will be, E4: projects largely exceeding September goals, resulting in 
action A4: High Priority; E3: projects reaching or slightly exceeding September goals, resulting in action A3: 
Keep on going; High Priority; E2: projects falling short of goals, resulting in action A2: Review the project 
plan; E1: projects falling far short of goals, resulting in action A1: Candidate to Exclude. 
 
Table 3: The criteria ranges and category 
Categories Strategic 
alignment 
Increase 
Profitability 
Internal 
Risk 
Reduction 
Process 
Improv. 
Quality 
(deviation) 
Cost 
(deviation) 
Scope 
(deviation) 
Effort 
(deviation) 
E4 0 <5% 1 1 >20% >20% >20% >20% 
E3 3 5%-10% 2 2 10%-20% 10%-20% 10%-20% 10%-20% 
E2 6 10%-20% 3 3 5%-10% 5%-10% 5%-10% 5%-10% 
E1 9 >20% 4 4 <5% <5% <5% <5% 
 
From these settings the screens with the steps to configure  IRIS software will be displayed below, just so that 
the reader has a sense of how the development of the problem in this tool would be, step by step. 
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Figure 3 - Actions: To edit the performances of the actions at the 
multiple criteria and (optionally) to set some assignment examples. 
Figure 4 - Fixed Par.: To edit the performances that define 
category bounds (profiles) and to edit the thresholds associated with 
the criteria. 
  
Figure 5 - Bounds: To edit the upper and lower bounds of the 
importance coefficients (weights) and the cutting level (lambda). 
Figure 6 – Results: This page displays a grid with the inferred 
parameter values and assignments, as well as the range of possible 
assignments for each action. 
5. Conclusion 
Notice on the result shown in Figure 6, project 14 was fitted to priority projects classification. If we visit 
Figure 4, we see that it has a high alignment with the company's strategy, its reduces the risk to the company's 
business to be deployed, has a high profit margin and its project control variables are all within expected 
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margins. The simplicity of the tool, aligned with the correct definition of a portfolio management plan, with a 
simple data collection process, can bring immeasurable benefits to the company. Furthermore, the fact that the 
use of a tool based on methods to support decision-making as the ELECTRE TRI, which has years of studies 
and applications on the market, brings to the whole process a degree of maturity that can leave decision makers 
more confident in the use of tools with quantitative management and statistics. 
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